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SPECIFICATION 

(54) [Title of the Invention] 

Cooperative Processing Method among Application Programs 

/2 

[Claims] 

[Claim 1] A cooperative processing method among application 
programs which is a cooperative processing method among plural 
application programs operating on plural computers connected to 
a computer network and 
is characterized in that 

an operation instruction describing utilization orders of the 
plural application programs and utilization procedures of res-, 
pective application programs is prepared, 

the operation instruction is successively transferred to the plu- 
ral computers having objective application programs through the 
computer network, 

a cooperative interface cooperating with the application pro- 
grams in accordance with the utilization procedures of the 
application programs described in the operation instruction are 

provided in each of the plural application programs, when each 
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^Numbers in the margin indicate pagination in the foreign text, 
cooperative interface receives the operation instruction, the 
cooperative interface starts up its own application programs in 
accordance with the utilization procedures relating to its own 
application programs described in the operation instruction and 
performs an objective control and/or giving and receiving of 
data, and 

a series of operations based on the plural application programs 
are executed by patrolling computers having necessary applica- 
tion programs, 

[Claim 2] The cooperative processing method among applica- 
tion programs according to Claim 1, which is characterized by 
comprising at least one of an all data item for indicating a 
summary of data items used in all application programs utilized 
by the operation instruction, an output data item for storing 
data to be given to each application program, an input data item 
for storing processing result of each application program, a 
data output procedure for indicating a procedure outputting the 
data stored in the output data item to the application program, 
a data input procedure for indicating an input procedure of data 
of each input data item, an input data processing procedure for 

processing the data inputted by the data input procedure and a 
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control procedure for controlling the execution of the applica- 
tion programs as constituents of the utilization procedures des- 
cribed in the operation instruction. 

[Claim 3] The cooperative processing method among applica- 
tion programs according to Claim 1 or 2, which is characterized 
in that the method has a movement control means on each compu- 
ter^ and the movement control means ensures and manages a commu- 
nication path between the cooperative interface on its own com- 
puter and other computers and controls the movement of the opera- 
tion instruction according to the utilization procedures des- 
cribed in the operation instruction received through the commu- 
nication path. 

[Claim 4] The cooperative processing method among applica- 
tion programs according to Claim 2, which is characterized by 
having at least one of a start procedure for starting the appli- 
cation programs of the cooperative interface receiving the opera- 
tion instruction, an end procedure for ending the execution of 
application programs, an execution procedure for executing one 
or more commands held by the application programs and a control 
script combining these procedures as control procedures that are 
constituents of the operation instruction. 

[Claim 5] The cooperative processing method among applica- 
tion programs according to Claim 2 which is characterized by 
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having a generation procedure for generating a new operation 
instruction as a constituent of the operation instruction. 

[Claim 6] The cooperative processing method among applica- 
tion programs according to Claim 1 or 2 which is characterized 
in that the utilization procedures are any of procedures or 
function names and^ in the case of function name, acquire pro- 
grams corresponding to the function name in the cooperative 
interface. 

[Claim 7] The cooperative processing method among applica- 
tion programs according to Claim 1, 2, 3, 4, 5 or 6 which is 
characterized in that the utilization orders described in the 
operation instruction assigns a set of computer names and 
service entities comprising application programs operating on 
the computers and cooperative interfaces according to the orders 
of utilization of the service entities and can omit the computer 
names . 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] The present invention 
relates to a cooperative processing method among application pro- 
grams which is involved in a dispersion processing system where- 
in a user performs processing by utilizing plural application 



programs while successively combining the programs and, as 
necessary, can cooperate arrangements and processing among 
various application programs utilized by operators in performing 
business constructed from a series of advancing operations while 
cooperating the mutual operations by exchanging processing cour- 
ses, processing results and processing contents with operators 
performing other operations and further easily change coopera- 
tive procedures of processing among individual application pro- 
grams according to business - 

/2 - 3 

[0002] The present invention particularly relates to a uti- 
lization technique for flexibly combining and cooperating appli- 
cation programs according to operations to reduce operation load 
of each operator and smoothen the flow of operations and a dis- 
persion processing system for realizing such a flexible coopera- 
tive processing method of application programs by automatizing 
operation procedures combining plural application programs per- 
formed by the users, operations performed at the request of each 
operator and acquisition of the results and systematizing utili- 
zation procedures of application programs necessary for a series 
of operations • 

[0003] 
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[Prior Art] A dispersion processing system is a system 
wherein computers used in operations to be performed by indivi- 
dual operators are connected by a network to exchange data needed 
among individual operators. Such a system are individual utili- 
zation centers wherein one by one operations are performed by 
the operators with the application programs, only data needed 
among the operators are shared, and the data shared by the appli- 
cation programs and utilized by the operators can be utilized. 

[0004] The construction for cooperatively operating appli- 
cation programs on a dispersion processing system of a four 
cooperative processing mode (RPC (Remote Procedure Call), conver- 
sation, file transfer and message-base) has been discussed in 
Nikkei Computers: FNon-Synchronization and Accumulation type 
Communication Eliminate Weak Points of Client Servers], 159 - 168 
(Aug. 8, 1988) and Nikkei Computers: [Message-Base Middleware for 
Easily Realizing Non-Synchronization Cooperation of Dispersion 
Applications with Each Other Rapidly Increases], 67-74 (Sep. 
20, 1993). 

[0005] TrpcJ mode is a mode wherein one module of appli- 
cation programs is fetched and the module is executed by other 
computers, fconversationj mode is a mode wherein data or process- 
ing requests are exchanged among plural application programs 



through a real-time communication path by connecting the pro- 
grams with the real-time communication path". A system wherein 
application programs used in operations are divided into a 
processing request source (client) and a processing execution 
source (server) to perform cooperative processing among applica- 
tion programs on the client side and the server side is a 
client-server system. In these two modes, a cooperative process- 
ing for performing processing while taking synchronization among 
application programs on the client-side and the server side can 
be realized by promptly processing a processing request from the 
transmission-side application programs if the request is received 
and returning a processing result to the transmission-side appli- 
cation programs in a state that the reception-side application 
programs always operate and wait for a processing request from 
the transmission-side application programs. In these modes, 
cooperative procedures among the application programs for per- 
forming the cooperative processing are predetermined at the time 
of developing the application programs, and the cooperative 
procedures must be described as a program. 

[0006] [File transfer] is a mode wherein a file is trans- 
ferred among the cooperated application programs and the 
application programs perform processing for data described in 

the file when the data is received. In this mode, a cooperative 
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processing among non-synchronous application programs can be 
realized by executing the application programs with the recep- 
tion of file as a trigger. fMessage-baseJ is a mode wherein a 
program realizing a message-base processing receives a message 
sent from the transmission-side application programs, sends the 
message to the reception-side application programs described in 
the message, and a cooperative processing among the application 
programs is realized by executing a processing procedure corres- 
ponding to the message in the reception-side application pro- 
grams receiving the message. In the message-base mode, the 
format of message is predetermined among the application pro- 
grams performing the cooperative processing and the processing 
of application programs is described when the message is received. 

[0007] In these four cooperative processing modes for appli- 
cation programs, a processing procedure necessary for coopera- 
tion must be determined for each application program and des- 
cribed as a program to perform business constructed from a series 
of operations by cooperating processing among plural application 
programs used by individual operations. 

[0008] In logic communication path control modes among 

programs described in Japan Kolcai 02-186737, a mode wherein a 

cooperative processing among application programs is realized by 

exchanging data among application programs operating on com- 
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puters connected to a network. In this mode, the cooperative pro- 
cessing among application programs is realized based on sharing 
display of pictures among the application programs by exchanging 
data of operations (change, supplement, deletion, etc. of data) 
applied by users via pictures of the application programs among 
the same application programs through a logic communication path. 

[0009] In the cooperative processing mode among these 
application programs, when data and messages used in the 
cooperative processing are sent to application programs on other 
computers, the data and messages can be sent to the application 
programs on assigned computers by assigning sending destinations 
of the data and messages by any one method for name of des- 
tination computers, physical positions or physical names of des- 
tination computers. 

[0010] More recently, the research and development of sys- 
tems for supporting operations straddling plural operators from 
a system of individual utilization centers based on individual 
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operators have been prosperously carried out. About the kinds of 
systems supporting these operations straddling plural operators 
and the contents of supported operations, systems supporting 
cooperative operations straddling plural persons researched and 
developed domestically and abroad have been discussed in H. 



Ishii: FTrend in Technical Research of GroupwareJ, J. Disserta- 
tion of Information Processing Society of Japan, 30 (12) (Dec. 
1989), H. Ishii: fTrend in Research of Groupware Support using 
ComputersJ, Computer Software, 8 {2), 14 - 26 (1985), C.A. Ellis, 
S.J. Gibbs and G.L. Rein: "Groupware: Some Issues and Experi- 
ences", CACM 34 (1), 38 - 58 (Jan. 1991). 

[0011] The system supporting these cooperative operations 
is a system supporting that each operator cooperatively performs 
operations of same contents by use of same application program, 
it displays processing results of the application programs among 
the operators and provides a function sharing a user interface 
picture added with some operations to the processing results. 

[0012] 

[Problem to Be Solved by the Invention] In the above prior 
art, the cooperative processing among application programs is 
performed by predetermining data and messages exchanging among 
some specific application programs, describing processing pro- 
grams corresponding to the predetermined data and messages in 
respective application programs and then exchanging the pre- 
determined data and messages among the application programs. 
Therefore, procedures for the cooperative processing among appli- 
cation programs cannot be changed. Or even they can be changed. 



the processing programs in all the application programs relating 
to the changes must be changed. As a result, it becomes very dif- 
ficult to change cooperative processing programs among the appli- 
cation programs corresponding to operation contents and objects. 

[0013] Moreover, it is necessary to end the execution of 
all application programs as objects of change to change the 
cooperative processing procedures among the application pro- 
grams. Once application programs are used so that various users 
perform respective operations on a dispersion processing system 
and end the execution of all application programs as targets of 
change, the difficulty increases with increasing the number of 
application programs as targets of change. 

[0014] Furthermore, those exchanged for performing the 
cooperative processing among the application programs are data 
or messages, therefore processing procedures at the time of 
receiving these data and messages is determined by the recep- 
tion-side application programs receiving the data and messages, 
and it is impossible that transmission-side application programs 
changes the processing procedures of reception-side application 
programs. In order to realize the execution of a series of 
processing procedures combining plural functions provided by the 
reception-side application programs, i.e., combinations of 

plural commands to be executed at a time by the reception-side 
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application programs, a message for executing necessary process- 
ing procedures while taking synchronization is sent to the 
application programs, a pertinent procedure is executed and the 
execution results are combined by the transmission-side applica- 
tion programs, or a special message for executing plural com- 
mands must be described as a program in the reception-side appli- 
cation programs beforehand, thus the development efficiency 
lowers. 

[0015] Thus, it is necessary to describe the processing 
procedures among the application programs beforehand, therefore 
it is difficult to describe the processing procedures among the 
application programs suited to methods utilized by individual 
user themselves, and it is also difficult to cooperatively pro- 
cessed among the application programs except that cooperative 
processing procedures among the application programs provided by 
a system are utilized. 

[0016] Moreover, in order to send these data or messages to 
the application programs, computers in which the application 
programs operate must be clearly assigned by a means for uni- 
vocally identifying the computers, such as names or IP addresses 
of the computers, etc., when computers in which the application 
programs operate for performing some processing are changed for 
some, reasons, a section in which computers in the cooperative 



processing procedures among application programs utilizing the 
pertinent application program must be changed. Therefore, the 
prior art is deficient in flexibility for changes of computers 
or network, application programs constituting a dispersion pro- 
cessing system* 

[0017] One purpose of the present invention consists in 
providing a cooperative processing method among application 
programs which enables to perform a cooperative processing among 
application programs suited to a method utilized by individual 
user themselves. 

[0018] Another purpose of the present invention consists in 
providing a cooperative processing method among application pro- 
grams which can flexibly malce changes of cooperative processing 
procedures among application programs without lowering the deve- 
loping efficiency by giving a cooperative interface capable of 
giving/receiving the cooperative processing procedures among 
application programs in addition to data and messages, process- 
ing procedures performed in reception-side application programs 
by receiving the data and messages and a series of processing 
procedures combining plural functions provided by the reception- 
side application programs and executing these received proce- 
dures . 

[0019] 
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[Means for Solving the Problem] To achieve the above pur- 
poses, the present invention is a cooperative processing method 
among application programs operating on plural computers con- 
nected to a computer network wherein 

an operation instruction describing utilization orders of the 
plural application programs and utilization procedures of res- 
pective application programs is prepared, 

the operation instruction is successively transferred to the 
plural computer having objective application programs through 
the computer network, 

a cooperative interface cooperating with the application pro- 
grams in accordance with the utilization procedures of the appli- 
cation programs described in the operation instruction are pro- 
vided in each of the plural application programs, when each 
cooperative interface receives the operation instruction, the 
cooperative interface starts its own application program in 
accordance with the utilization procedures relating to its own 
application programs described in the operation instruction and 
performs an objective control and/or giving and receiving of 
data, and 
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a series of operations based on the plural application programs 
are executed by patrolling computers having necessary applica- 
tion programs. 

[0020] This cooperative processing method among application 
programs comprises at least one of an all data item for indi- 
cating a summary of data items used in all application programs 
utilized by the operation instruction, an output data item for 
storing data to be given to each application program, an input 
data item for storing processing result of each application 
program, a data output procedure for indicating a procedure out- 
putting the data stored in the output data item to the applica- 
tion program, a data input procedure for indicating an input 
procedure of data of each input data item, an input data pro- 
cessing procedure for processing the data inputted by the data 
input procedure and a control procedure for controlling the exe- 
cution of the application programs as constituents of the utili- 
zation procedures described in the operation instruction. 

[0021] The present invention preferably has a moving con- 
trol means on each computer, and the moving control means ensures 
and manages a communication path between the cooperative inter- 
face on its own computer and other computers and controls the 
movement of the operation instruction according to the utiliza- 
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tion procedures described in the operation instruction received 
through the conununication path. 

[0022] For example, the present invention has at least one 
of a start procedure for starting the application programs of 
the cooperative interface receiving the operation instruction, an 
end procedure for ending the execution of application programs, 
an execution procedure for executing one or more' commands having 
the application programs and a control script combining these 
procedures as control procedures that are constituents of the 
operation instruction. 

[0023] The present invention may has a generation procedure 
for generating a new operation instruction as a constituent of 
the operation instruction. For example, the utilization proce- 
dures are any of procedures or function names and, in the case 
of function names, the programs corresponding to the function 
names are acquired in the cooperative interface. 

[0024] The utilization orders described in the operation 
instruction assigns a set of computer names and names of service 
entities comprising application programs operating on the compu- 
ters and cooperative interfaces according to utilization orders 
of the service entities and can omit the computer names. 

[0025] More specifically, the cooperative processing among 
application programs in the present invention is constituted by 



an operating instruction (service agent) having service entities 
for giving cooperative interfaces executing cooperative process- 
ing procedures among application programs in individual applica- 
tion program bodies involved in the cooperative processing among 
application programs, utilization orders for indicating movement 
destinations among the cooperated service entities and utiliza- 
tion procedures of the service entities, and movement control 
means (routine managers) for generating, maintaining and managing 
a communication path on which these siervice entities are moved 
to the movement destinations described in the utilization orders 
having the entities. 

[0026] The service entities are arranged and executed on 
individual computers constituting a dispersion processing system 
as execution units of one application program. The cooperative 
interfaces constructing the service entities select control pro- 
cedures possessed by the service agent, .input /output data pro- 
cedures and procedures pertinent to current service entities 
from display procedures and have functions of executing and con- 
trolling the application program bodies by executing the pro- 
cedures. When a program corresponding to the executing proce- 
dures is on other computers, the cooperative interfaces have 
functions of copying the program on the computers operated by 



18 



the service entities and executing procedures required by the 
service entities. 

[0027] The service entities for realizing the cooperative 
processing among application programs have utilization orders 
for describing orders cooperating the application programs in 
the cooperative processing as utilization orders of the service 
entities having pertinent application programs, and utilization 
procedures which comprises a control procedure for utilizing 
functions held by the application programs used in respective 
service entities, an input /output data processing procedure for 
transferring data items storing data necessary for actually per- 
forming the processing in application programs held by the ser- 
vice entities and data stored in the data items to application 
programs by the control procedures and storing the processing 

/6 

result data in the pertinent data items, and a display proce- 
dure for displaying data held by the service agent through gra- 
phical user interfaces. 

[0028] The routine managers are arranged and operated one 
by one on the computers constituting the dispersion processing 
system, and have functions of constructing a communication path 
for moving the service agent among the routine managers opera- 
ting on the computers and managing the communication path for 
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moving the service agent among names of service entities opera- 
ting on the computers and the service entities. Moreover, they 
have functions of judging whether service entities required by 
the service agent and received from other routine managers 
through the communication path are available on their own com- 
puters, sending the service agent to the service entities requi- 
ring them if they are available or moving the service agent to 
routine managers on other computers if they are unavailable. The 
movement among the service entities needed for the cooperative 
processing of the service entities is carried out by moving the 
service agent to the service entities assigned by the utiliza- 
tion orders according to the utilization orders of the service 
agent by using these functions. 
[0029] 

[Functions] The present invention can give the cooperative 
processing among application programs in a format independent of 
application program bodies being operation instruction (service 
agent) by talcing the cooperative processing method among appli- 
cation programs as the above constitution. The cooperative 
interfaces for cooperative processing are added to the applica- 
tion program bodies, and the cooperative interface can easily 
change cooperative processing procedures among application pro- 
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grams through the service agent by executing utilization proce- 
dures held by the service agent. 

[0030] The routine managers as a movement control means 
operating on each computer constituting the dispersion process- 
ing system established a communication path for sending/recei- 
ving the service agent and manage a communication path for 
sending/receiving the service agent between the names of service 
entities operating on the computers operated by the routine 
managers and the service entities. If the service entities are 
started, a communication path for sending/receiving the service 
agent among the routine managers on the computers operated by 
the service entities (application programs + cooperative inter- 
faces) is established, names of the service entities are sent to 
the routine managers, the routine managers receiving the names 
manage a communication path to the names of delivered service 
entities and their service entities. The routine managers judge 
whether the service entities assigned by utilization orders of 
service agent received from the routine managers operating on 
other computers through the communication path are available on 
their own operating computer, sending the service agent to the 
pertinent service entities if they are available or moving the 
service entities to routine managers on other computers if they 
are unavailable. 



[0031] If the service entities receive the service agent 
through the communication path, the cooperative interfaces 
acquire procedures and data used by the service entities from 
the utilization procedures held by the service agent, control 
the processing of application program bodies having the service 
entities by executing the acquired procedures, obtain processing 
results needed by the service agent, send the results to the 
service agent and store them in data items of the service agent. 
When it is assigned that programs corresponding to the proce- 
dures acquired from the service agent are on another computer, a 
cooperative interface copies the program on computers where the 
service entity operates and executes the procedures required by 
the service agent. After a processing result needed by the ser- 
vice agent is stored, the cooperative interface of the service 
entity renews the movement destination of the service agent and 
sends the service agent to a routine manager through the commu- 
nication path. The routine manager judges whether the service 
entity assigned by the utilization order of the service agent 
sent from the service entity is available on its own operating 
computer, sends the service agent to the service entity if the 
entity is available or moves the service agent to a routine 
manager on another computer if the entity is unavailable. 
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[0032] Thus, the routine manager perforins the cooperative 
processing method among application programs by moving a service 
entity assigned by utilization procedures constituting a 
dispersion processing system to a computer where the service 
entity operates according to utilization orders of a service 
agent, and the service entity acquires and executes a procedure 
held by a received service agent. 

[0033] In the present invention, the cooperative processing 
among application programs can be easily changed through the 
service agent by giving a cooperative processing procedure among 
application programs in a format independent of an application 
program body (service agent), adding a cooperative interface for 
the cooperative processing to the application program body and 

11 

executing the utilization procedures of the service agent held 
by this cooperative interface. 

[0034] By using this cooperative processing method, the 
utilization of combining plural application programs made by 
operators, operations of the plural application programs made at 
a request of each operator and acquisition of the result are 
automatized before by describing utilization procedures combi- 
ning various application programs necessary for advancing busi- 
ness and their operations as utilization procedures of applica- 
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tion programs used in a series operation procedures in the ser- 
vice agent, moving this service agent among various service 
entities operating on computers connected to a computer network 
and executing utilization procedures described in the service 
agent by the service entities received by the service agent, and 
the operating load of each operator can be reduced and the flow 
of operation can be smoothened by systematizing the utilization 
procedures of application programs necessary for a series of 
operations . 

[0035] A program for preparing a production schedule, a 
program for simulating operations of a production system, etc* 
are considered as application programs suitable in the present 
invention. When production processes in a plant composed of 
plural production equipment controlled by computers are managed, 
respectively, there were such problems that "How many products 
(a lot) are in the plant?" and then "What equipment and what 
processing operations are performed?" must be accurately ins- 
tructed for some products, technicians must make such instruc- 
tions before by judging production progress conditions changing 
from time to time, thus it is complicated and has bad effici- 
ency. The present invention enables to autonomously (independent 
of hands) make the judgments and instructions as described above 
while exchanging information among equipment providing services 



and lots receiving it, thus this is suitable for the autonomy of 
the production system as described above. The present invention 
is also applicable to various services (on-line shopping, reser- 
vation of tickets, etc.) through a computer network. 
[0036] 

[Actual Examples] An actual example of the present inven- 
tion will be described in detail by drawings below. In the 
present invention, a cooperative processing method among appli- 
cation programs in which processing is made progress will be 
described by cooperating application programs through plural 
service entities while moving a service agent among plural ser- 
vice entities composed of application program bodies and co^ 
operative interfaces . 

[0037] Fig. 1 is a diagram showing the constitution of a 
dispersion processing system operated by the cooperative pro- 
cessing method among application programs of this actual example. 
In this actual example, when some operations are performed by 
users in the above dispersion processing system, they must be 
processed by cooperating application programs API AP2 AP3 
or AP4 in this order. In the processing of each application pro- 
gram, API is processed with data stored in item 1, item 2 of 
data items of a service agent (operation instruction: described 

later by Fig. 3) and the processing result is stored in item 6; 
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AP2 is processed with data stored in item 3, item 4 and the 
processing result is stored in item 7; AP3 is processed with 
data stored in item A, item 6 and the processing result is stored 
in item 8; and AP4 is processed with data stored in item 5 and 
the processing result is stored in item 9. 

[0038] This dispersion processing system comprises compu- 
ters 1, a network 0 for performing data among the computers, 
application program bodies 3 operating on the computers, coopera- 
tive interfaces 30 for performing processing in cooperation with 
other application programs, service entities 4 being processing 
units as basis of cooperative processing among application 
programs for giving cooperative interfaces 30 to the application 
program bodies 3, a service agent 20 moving among the appli- 
cation programs to realize the cooperative processing, and rou- 
tine managers 10 establishing and managing a communication path 
for moving the service agent 20 and a communication path among 
service entities and moving the service agent 20 among the ser- 
vice entities 4. 

[0039] In the description of this actual example, the names 
of computers 1 are CI, C2, C3, respectively, the names of appli- 
cation program bodies 3 are API, AP2, AP3, AP4, respectively, 
and the names of service entities 4 having the application 

program bodies API - AP4 are SEl, SE2, SE3, SE4, respectively. 
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When computers CI - C3 must be differentiated, symbols la, lb, 
Ic are used; when application programs API - AP4 must be dif- 
ferentiated, symbols 3a, 3b, 3c, 3d are used; when service 
entities SEl - SE4 must be differentiated, symbols 4a, 4b, 4c, 
4d are used. 

[0040] A constitutional example of computer 1 is shown in 
Fig. 2. The computer 1 comprises an input unit 13 composed of a 
keyboard 11 and a mouse 12, etc., a processing unit 16 being a 
computer main body stored with a CPU 14 and a memory 15, a 
display unit 17 displaying data, an external storage unit 18 and 
a printer 19 printing data. 

[0041] The input device 13 may also be a touch panel other 

/8 

than the above. A scanner for inputting image data into the 
input unit 13 and a mike inputting voice may also be added. The 
mouse of input unit 13 is a means for assigning a selected 
target from a menu including some selection legs displayed on 
the display unit 17 or may be another unit having such a assig- 
ning means, e.g., an optical pen or a touch panel. A speaker 
outputting voice may also be added as a display unit 17. 

[0042] The network 0 is a means sending and receiving data 
among the plural computers 1, and it may also be any network of 
LAN (Local Area Network) being a network in a specific place. 



WAN (Wide Area Network) being a network among bases, an internet 
being a network connecting networks with each other. 

[0043] One routine manager 10 shown in Fig. 1 exists in 
each computer and is started at the start-up of computer. For 
example, a method using a UNIX modem, etc. is given as a method 
for starting the routine manager 10 at the start-up of computer. 

[0044] In the cooperative processing method among applica- 
tion programs based on this actual example, cooperative process- 
ing among application programs is carried out by moving the 
service agent 20 among the computers 1 connected to the network 
0 through the routine managers 10, executing and controlling the 
processing of application program bodies 3 therein through the 
cooperative interfaces 30 of service entities 4 operating on 
these computers 1. Thus, a series operations are automatized and 
supported by performing the control and management of execution 
of the application program bodies 3 through the plural service 
entities 4 using the service agent 20 and cooperatively process- 
ing among the application programs used in a series of opera- 
tions. 

[0045] The cooperative processing method among application 

programs based on this actual example can be used by service 

entities 4 having two or more application program bodies 3 

operating on one or more; computers 1, but the cooperation of 
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three computers and four service entities 4 operating on the 
respective computers is described as an example in Fig. 1. Thus, 
plural service entities 4 can be included on one computer 1. The 
number of computers 1 and the number of service entities 4 
having application program bodies 3 are not restricted to the 
illustrated constitution. 

[0046] The structure of a typical service agent 20 used in 
the cooperative processing method among application programs 
based on this actual example is shown in Fig. 3. Different plu- 
ral service agents 20 can flow in a system simultaneously. The 
service agent 20 is prepared by individual users on any compu- 
ter. In addition, the prepared service agent 20 sometimes also 
generates a new service agent as necessary. 

[0047] As shown in Fig. 3, the service agent 20 comprises 

an identifier 201 for differentiating individual service agents 

20, a movement destination list summary 202 for describing a 

summary of movement destinations of service agent, a movement 

list summary 203 for managing paths through which the service 

agent moves, a movement destination name 204 for showing names 

of service entities 4 held by application program bodies 3 

needed by the service agent 20 at the current point of time and 

names of computers where the service entities 4 operate, and an 

all data item 21 for listing all data items 211 - 219 needed by 
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the service entities 4 performing the cooperative processing, a 
data input procedure 22 for describing an input method corres- 
ponding to the data items 211 - 219 in the all data item 21, a 
data output procedure 23 for describing output methods corres- 
ponding to the data items 211 - 219 in the all data item 21 and 
service entities 4, an input data processing procedure 24 which 
is methods for processing data inputted by the data input proce- 
dure 22, a movement procedure 25 which is methods for determi- 
ning a movement destination of this service agent 20 and sending 
the service agent 20 to the determined moving destination, a 
control procedure 26 which is a procedure for controlling the 
execution of application program bodies 3 having the service 
entities 4, and a generation procedure 27 which is a procedure 
for generating a new service agent. 

[0048] In the structure of service agent 20, the identifier 
201, movement destination list summary 202, movement list 203 
and movement destination name 204 are items prepared certainly 
in the preparation of service agent 20. In addition, the items 
and procedures of all data item 21, data input procedure 22, 
data output procedure 23, input data processing procedure 24, 
movement procedure 25, control procedure 26 and generation pro- 
cedure 27 are different elements in each cooperative processing 



30 



method among service entities 4 carried out by the service agent 
20, and all the elements do not always exist* 

[0049] The all data item 21 comprises inputted data item 

/9 

270 being data items (211 - 215) holding some values, an unin- 
putted data item 280 being data items (216 - 219) holding no 
values. When the inputted data item 270 and the uninputted data 
item 280 are received in some service entity 4 by the service 
agent 20, an output data item 271 which is a data item storing 
data to be transferred to the service entity 4 and an input data 
item 281 which is a data item storing execution result data of 
the service entity 4. The input and output mentioned here are 
viewed from the service agent 20, the delivery of data from the 
service agent 20 to the service entity 4 is taken as an output 
and its reverse is taken as an input. 

[0050] For example, if data needed in execution of the 
application program body API is stored in the item 1 (211), item 
2 (212) and the execution result is stored in item 6 (216), the 
item 1 (211) and item 2 (212) are output data items (271) and 
the item 6 (216) is an input data item (281) in the service 
entity SEl. If data needed in execution of the application pro- 
gram body AP2 is stored in the item 3 (213), item 4 (214) and 

the execution result is stored in item 7 (217), the item 3 (213) 
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and item 4 (214) are output data items (271) and the item 7 (217) 
is an input data item (281) in the service entity SE2, Similarly, 
if data needed in execution of the application program body AP3 
is stored in the item 4 (214), item 6 (216) and the execution 
result is stored in item 8 (218), the item 4 (214) and item 6 
(216) are output data items (271) and the item 8 (218) is an 
input data item (281) in the service entity SE3; if data needed 
in execution of the application program body AP4 is stored in 
the item 5 (215) and the execution result is stored in item 9 
(219), the item 5 (215) is an output data item (271) and the item 
9 (219) is an input data item (281) in the service entity SE4. 
Thus, the output data items (271) and the input data items (281) 
are different for each service entity received by the service 
agent 20. 

[0051] The data input procedure 22 has an input data selec- 
tion procedure 221 which is a procedure for selecting input data 
items 281 corresponding to the application program bodies 3 held 
by the service entities 4 from the uninputted data items 280, an 
input data acquisition procedure 222 which is a procedure for 
acquiring values form a picture by a user, a data acquisition 
procedure 223 which is a procedure for acquiring output result 
data of application program bodies 3, an input data conversion 
procedure 224 which is a procedure for converting the output 



result data of application program bodies 3 acquired by this 
data acquisition procedure 223 to a data format of input data 
items 281, and an input data storage procedure 225 which is a 
procedure for storing values acquired by the input data acqui- 
sition procedure 222 and values converted in the data format of 
input data items 281 to the input data item 281. 

[0052] fconversion of data formatj mentioned here means the 
conversion of data format. As specific examples, when some data 
have attribute names [number], [unit pricej, application programs 
output and raoj as values of fnumberj and and r4oj as 

values of [unit pricej in an [output format of execution results 
of application programsj as shown in Table 1 and store the values 
in the input data item in an [format of input data items of 
service agent J as shown in Table 2, the input data conversion 
procedure performs a conversion of format from the [output format 
of execution results of application programsj to the [format of 
input data items of service agentj as below. 

[0053] 

[Table 1] 

= [output format of execution results of application programsj 
( ( (number unit price) 
(10 20)) 
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( (number unit price) 
(30 40))) 

[0054] 
[Table 2] 

s fFormat of input data item of service agentj 
((number unit price) 
(10 20)) 
(30 40)) 

[0055] The data output procedure 23 has an input data 
selection procedure 231 which is a procedure for selecting out- 
put data items 281 corresponding to the application program 
bodies 3 held by the service entities 4 from the inputted data 
items 270, an output data conversion procedure 232 which is a pro- 
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procedure for converting values output data items 281 selected 
by this output data selection procedure, a parameter setup pro- 
cedure 233 which is a procedure for transferring values of output 
data items 281 converted by the output data conversion procedure 
232, and an output data display procedure 234 which is a proce- 
dure for displaying the values of output data items 281 con- 
verted by the output data conversion procedure 232 on the pic- 
ture. 
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[0056] The input data processing procedure 24 is a proce- 
dure for processing the data acquired by the input data acqui- 
sition procedure 222 and the data acquisition procedure 223. For 
example, processing for calculating the sum of plural data 
acquired by the input data acquisition procedure 222, etc. are 
described as this input data processing procedure 24. 

[0057] The movement procedure 25 is a procedure for deter- 
mining a movement destination of service agent 20 and sending 
the service agent 20 to the determined movement destination. A 
method for determining the next movement destination according 
to a movement order given in the preparation of service agent 
and a method for determining a movement destination of service 
agent in accordance with any combinations of data items in the 
inputted data item 270 and the uninputted data item 280 are 
given as methods for determining the movement destination of the 
movement procedure 25. Namely, if the next movement destination 
is determined according to a movement order given in the pre- 
paration of service agent, acquire head elements of the movement 
destination list summary 202 of service agent 20, store the 
elements in the movement destination name 204, renew values of 
the movement destination list summary 202, and send the renewed 
service agent 20 to the routine managers 10 through an input/ 

output channel 403 described later. If the next movement desti- 
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nation is determined in accordance with any combinations of data 
items, as shown in Fig. 21, examine values of noticed data 
items, store the movement destination determined by the values 
in the movement destination name 204, and send the service agent 
20 with renewed movement destination name to the routine mana- 
gers 10 through the input/output channel 403. 

[0058] The control procedure 26 is a procedure for control- 
ling the execution of application program bodies 3 executed by 
the cooperative interfaces 30 of service entities 4 and has a 
control script which is a combination of start and end of 
application program bodies 3, command execution of application 
program bodies 3 and plural commands. 

[0059] The generation procedure 2 7 is a procedure for gene- 
rating a new service agent 20 and has a control script genera- 
ting the service agent 20. 

[0060] Fig. 4 Fig. 6 show a connection form of a logic 
communication path constructed by the routine managers 10 opera- 
ting on each computer. The routine managers 10 perform establish- 
ment and maintenance of the logic communication path among the 
plural computers and establishment and maintenance of the input/ 
output channel (Fig. 6: 403) among the service entities 4. The 
logic communication path is constructed from a combination of 

channels 40 which are logic communication paths connecting two 
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mutually connected routine managers 10. Fig. 4 shows that RMl 
and RM2^ RM2 and RM3 are connected among three routine managers 
10 operating on computers CI, C2, C3 to construct an RM1-RM2-RM3 
logic communication path. Fig. 5 is a diagram shows a state that 
a new routine manager 10 is connected to the routine manager 10 
RM2 constructing the logic communication path shown in Fig. 4 to 
change the construction of logic communication path. Fig. 6 
shows a connected state that the routine manager 10 RMS and the 
service entities 4 SE3, SE4 in some computer are connected by 
the input/output channels 403 and a connected state that the 
cooperative interfaces 30 and the application program bodies 3 
constructing the service entities 4 are connected by an appli- 
cation interface 38. The input/output channels 403 are communi- 
cation paths connecting the routine managers 10 and the service 
entities 4 and are actually connected between the cooperative 
interfaces 30 in the service entities 4 and the routine manager 
10. The application interface 38 is an interface connecting the 
input and output of the cooperative interfaces 30 generated in 
the service entities 4 and the application program bodies 3. 

[0061] The routine managers 10 have channel ports 401 as 
sockets for connecting the channels 40. The channels 40 have 
channel numbers for identifying individual channel ports 401. 
The channel numbers are given in the generation of channel ports 



401 by the routine managers 10, Namely, the channels 40 are com- 
munication paths connecting the channel ports 401 of two routine 
managers 10. 

[0062] If the channel ports 401 are used by generating a 
channel 40, the routine managers 10 generates one new channel 
port 402. Therefore, the routine managers 10 always hold a vacant 
channel port 402 not connected with others. When a connection 
request is made from another routine manager 10, this vacant 
channel port 402 is used to generate a channel 40 among the 
routine managers 10. 

/II 

[0063] When the vacant channel port 402 generated by the 

routine managers 10 connects a service entity 4 and a routine 

manager 10, it is similarly used as in the case of connecting 

routine managers 10 with each other. Namely, if the input/output 

channels 403 are generated between the routine manager 10 and 

the service entities 4, a new vacant channel port is generated 

in the cooperative interfaces 30 of service entities 4 when the 

service entities 4 are started, a request for connection from 

the service entities 4 to the routine manager 10 is made, the 

routine manager 10 prepares the input/output channels 403 

between the vacant channel port 402 and the vacant channel ports 

of cooperative interfaces 30 of service entities 4, and only the 
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routine manager 10 generates a new vacant channel port 402. If 
the channels 40 are thus generated, the routine managers 10 
manages the channel ports so that one new vacant channel port 
402 is generated and one vacant channel port 402 always remains. 

[0064] The service entities 4 generate the vacant channel 
ports 402 for generating the input/output channels 403 between 
the service entities 4 and the routine managers 10 at the start, 
in addition to the generation of input/output channel 403 bet- 
ween the service entities 4 and the routine managers 10, the 
service entities 4. hold the cooperative interfaces 30 and the 
application interfaces 38 for connecting the cooperative inter- 
faces 30 and the input/output of application program bodies 3, 
send the input/output between the cooperative interfaces 30 and 
the application program bodies 3, i.e., send commands from the 
cooperative interfaces 30 to the application program bodies 3 by 
this application interfaces 38, and receive execution result data 
of the application program bodies 3 in the cooperative inter- 
faces 30. 

[0065] The channel ports 401 have a buffering function 
during reception and hold the data sent through the channels 40 
and the input/output channels 403 until a reading request exists. 

[0066] Fig. 7 shows a structure of programs in the process- 
ing unit 16 for realizing the routine manager 10. The routine 
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manager 10 is composed of a management table preparation program 
41 placed on a memory 15 of processing unit 16, a connection 
request program 42, a connection management program 43, a move- 
ment management program 44, a connection waiting program 45, a 
connection destination management table 46, a service entity 
management table 47, and a connection management table 48. 

[0067] If the routine manager 10 placed on the memory 15 of 
processing unit 16 is started, first, the management table pre- 
paration program 41 reads a name summary of connection desti- 
nation computers stored in the external storage unit 18 and pre- 
pares the connection destination movement management table 46 on 
the memory 15 of processing unit 16. Next, it reads a name sum- 
mary of operating service entities by the computers operated by 
the routine manager 10 and prepares the service entity manage- 
ment table 47 on the memory 15 of processing unit 16. 

[0068] The connection request program 42 acquires connec- 
tion destination computer names in order from the head of a sum- 
mary of computer names stored in the connection destination 
movement management table 46 prepared on the memory 15 of pro- 
cessing unit 16 and requests a connection to the connection des- 
tination computers. If the connection cannot be made, it acquires 
the next connection destination computer name and successively 

makes connection requests until the connection can be made. If 
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the connection cannot be made even a connection request is made, 
the connection request program 42 outputs an error message and 
ends the processing. 

[0069] If the connection management program 43 receives 
such a report that the connection with the computers (connection 
destination computers) connected by the connection request 
program 42 is completed, the connection management program 43 
sends the names of computers making the connection requests (con- 
nection source computers) to connection destination computers 
and waits the names of connection destination computers trans- 
mitted from the connection destination computers. If the names 
of connection destination computers sent from the connection 
destination computers are received, store pairs of the names of 
connection destination computers and channel port numbers of the 
channels 40 connected to the connection destination computers in 
the connection management table 48. If the control is transfer- 
red* by receiving the channel port numbers, the connection wait- 
ing program 45 described later waits for the names of connection 
destination computers or names of service entities 4 sent from 
the channel port numbers. If the names of connection destination 
computers or names of service entities 4 are received, store 
pairs of the numbers and the channel port numbers of a logic 
communication path therebetween in the connection management 



table 48. If the delivered names are names of connection source 
computers, transmit the connection destination computer names to 
the connection source computers. 

[0070] If the connection management program 43 stores the 
pairs of the numbers of connection source computers and the 
channel port numbers in the connection management table 48 or 
connection requests are not made at an interval of given time, 
the movement management program 44 is started. The movement 
management program 44 successively acquires channel port numbers 
from the head of connection management table 48, reads the ser- 
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vice agent 20 from the channel 40 connected to the channel port 
numbers 401 and checks whether the names of service entities 4 
assigned by the movement destination name 204 of read-out ser- 
vice agent 20 are stored in the connection management table 48. 
When the names are stored, send the service agent 20 to the ser- 
vice entities 4. If the names are stored, send the service agent 
20 to the service entities 4. If the names are not stored, 
retrieve other connected routine managers 10 from the connection 
management table 48 and send the service agent 20 to resultant 
routine manager 10. If no service agent 20 is read from the 
channel 40, read the service agent 20 similarly from the channel 

40 connected to the next channel port number 401. Repeat it 
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until the channel port numbers 401 stored in the connection 
management table 48 disappear. If all the channel port numbers 
stored in the connection management table 48 are successively 
read out, transfer the control to the next connection waiting 
program 45. 

[0071] The connection waiting program 45 waits for a con- 
nection request from other routine managers 10 or service 
entities 4 (wrong number "30", translator) for some given time. 
If a connection request exists at an interval of some given 
time, connect the channel 40 among the routine managers 10 of the 
connection request source or connect the input/output channels 
403 among the service entities 4 of the connection request 
source, generate a new vacant channel port 402, and send the 
channel port number of channel port 401 of newly connected 
channel 40 to the connection management program 43. If no con- 
nection request is made in an interval of some given time, trans- 
fer the control to the movement management program 44. 

[0072] Fig. 8(a) shows the structure of connection destina- 
tion management table 46, Fig. 8(b) shows the structure of ser- 
vice agent management table 47, and Fig. 8(c) shows the struc- 
ture of connection management table 48. 

[0073] The connection destination management table 46 has a 

connection destination computer name field 460 keeping a name 
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list of connection destination computers. The connection des- 
tination computer name field 460 has computer names 461 which 
are names of computers making a connection request at the start 
of routine managers 10 as values. Information of own computer is 
certainly not included in this connection destination management 
table 46. 

[0074] The service entity management table 47 has a service 
entity name field 470 keeping a name summary of service entities 
4 operating on computers operated by the routine managers 10. 
The service entity name field 470 has names 471 of service 
entities 4 operating on computers operated by the routine mana- 
gers 10 as values. 

[0075] The connection management table 48 has a connection 
destination name field 480 keeping the names of computers 
operated by other routine managers 10 connected by the channel 
40 and the names of service entities 4 connected by the input/ 
output channels 403^ a channel port number field 481 keeping 
channel port numbers of channel ports 401 connected by the chan- 
nel 40 and the input/output channels 403 used for connection 
with these connection destinations, and a connection destination 
kind field 484 for differentiating whether the connection des- 
tinations are routine managers 10 or service entities 4. The 

connection destination name field 480 has connection destination 
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names 482 connected to the routine managers 10 by the channel 40 
and the input/output channels 403 as values, and the channel 
port number field 481 hold channel port numbers 483 connected by 
the channel 40 and the input/output channels 403 corresponding 
to the connection destination names 482. A connection destina- 
tion kind field 484 takes either values of routine managers 10 
showing that the connection destinations of channels are routine 
managers 10 and service entities 4 showing that the connection 
destinations of channels are service entities. These two values 
are put together and called as connection destination kind names 
485. 

[00 76] Fig. 9 shows a structure of programs in the process- 
ing unit for realizing the cooperative interface 30. The coopera- 
tive interface 30 is composed of programs of a data preparation 
program 31, an output data program 32, an execution control 
program 33, a data acquisition program 34, a data storage pro- 
gram 35, a movement destination operating program 36, a function 
control program 37 and a function table 3 71 placed on the memory 
15 of processing unit 16. The programs need not to be kept in 
the service agent 20 itself by providing the function table 371, 
thus the load during the transmission of service agent 20 among 
the computers can be reduced. 
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[0077] If the service agent 20 is received through the 
input/output channels 403, the cooperative interface 30 trans- 
fers the received service agent 20 to the data preparation pro- 
gram 31. 

[0078] The data preparation program 31 selects the output 
data item 271 which is a data item storing data transferred from 
the inputted data item 270 to the application program body 3 by 
the output data selection procedure 231 in the received service 
agent 20. 

[0079] If the output data item 271 is determined, prepare 
data transferred to the application program body 3 or data out- 
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putted to the picture from data stored in the output data item 
271 by the output data conversion procedure 232, attach a tag of 
either data and transfer the prepared data to the data output 
program 32 . 

[0080] If the data is transferred to the data output 

program 32, judge whether the data output program 32 judges the 

data are outputted from the tag of received data to the picture 

or sent to the application program body 3, and it outputs the 

data to a picture by the output data display procedure 234 of 

the service agent 20 in case of outputting the data to the 

screen or transfers the data to the execution control program 3 
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in case of transferring the data to the application program 
bodies 3. When the output data display procedure 234 described 
in the service agent 20 is not a program but simply a function 
name, the data output program 32 transfers the function name to 
the function control program 37. 

[0081] If the function control program 37 receives the func- 
tion name, it retrieves a function pertinent to the function 
name from the function table 371 and executes the retrieved pro- 
gram. If the execution control program 33 receives the data from 
the data output program 32, it executes the control procedure 26 
of service agent 20 and controls the execution of application 
program body 3. When the function control program 37 executes 
the application program body 3, it sends the data to the appli- 
cation program body 3 by the parameter setup procedure 233 of 
service agent 20 in case the data must be transferred to the 
application program body 3. If the execution of application pro- 
gram body 3 is controlled and the execution of control procedure 
is ended, acquire the execution result data of application 
program body 3 by the data acquisition procedure 223 of service 
agent 20 and transfer the acquired data to the data acquisition 
program 34. If the control procedure 26 is a function name or 
processing of only a function name is included in the control 
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procedure 26, transfer the function name to the function control 
program 37 and execute a pertinent function program* 

[0082] If the data acquisition program 34 receives the 
execution result data, select the input data item 281 which is a 
data item storing the execution result data of application pro- 
gram body 3 from the all data item 21 of service agent 20 by the 
input data selection procedure 221 of service agent 20. When a 
picture is outputted, acquire only necessary data in the data 
inputted to the picture by the input data acquisition procedure 
222 of service agent 20. Transfer these acquired data (execution 
result data of application program body 3., input data from the 
picture) and the input data item 281 to the data storage program 
35. If the input data acquisition procedure 222 described in the 
service agent 20 is not a program but only a simple function 
name, transfer the function name to the function control program 
37 by the data acquisition program 34 and executes the program 
of function of the pertinent function name. 

[0083] If the data storage program 35 receives the data 

from the data acquisition program 34 and the input data item 

281, in case the input data processing procedure 24 exists, 

process data stored in the received data and the all data item 

21 by the input data processing procedure 24 with reference to 

the region of input data processing procedure 24 of the service 
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agent 20, convert the data after processing to a data format of 
received input data item 281 by the input data conversion 
procedure 224 and store the converted data to respective data 
items of the input data item 281. In case the input data 
processing procedure 24 does not exist, convert the data after 
processing to a data format of received input data item 281 by 
the input data conversion procedure 224 and store the converted 
data to respective data items of the input data item 281. 

[0084] The movement destination operating program 36 stores 
the data in the input data item 281 calls it therefrom, acquires 
head elements of the movement destination list summary 202, 
stores them in the movement destination name 204, and sends the 
service agent 20 with a movement destination name 204 renewed in 
this manner to the routine managers 10 through the input/output 
channels 403. 

[0085] Fig. 10(a) shows a structure of function table 371 
used in the function control program 37. The function table 371 
comprises a function name field 3 72 and a processing field 373 
which is a processing program body of function. Either a program 
373a describing processing contents of function or a storage 
position of program 373b describing processing contents of the 
function are described in the processing field 373. 
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[0086] If the processing field 373 of pertinent function 
name is the program 373a, the function control program 37 
executes the program. If it is the storage position of program 
373b, read (copy) the program 374 at the storage position on the 
memory 15 of processing unit 16 through the network 0 and then 
execute the program. Programs on other computers can be shared 
by keeping the storage position of program rather than the 
program itself in such a function table. It has advantages of 
reducing the memory capacity of the function table and changing 

/14 

the program in only one place in case of program change. 

[0087] The storage position of program 373b is assigned by 
the description format of Fig. 10(b). The storage positions are 
assigned in the form of a computer name 375a stored by the pro- 
gram and a storage pass 375c indicating the storage position of 
program on a computer assigned by the computer name 375a, and 
assigned in the form. of computer name 375a, breakoff symbol 375b 
and storage pass 375c by using the breakoff symbol 375b for 
differentiating the computer name 375a and storage pass 375c. 

[0088] Fig. 11(a) shows the description format of the move- 
ment destination list 91 stored in the movement destination list 
summary 202 of the service agent 20, and Fig. 11(b) shows its 
specific description example. 
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[0089] The movement destination list 91 connects a movement 
destination computer name 912 which is names of movement desti- 
nation computers of the service agent 20 and a movement destina- 
tion 911 which is a group of service entity names 913 being 
names of service entities 4 utilized by the movement destination 
computers with arrows (->) according to a movement order of the 
service agent 20. When the movement destination computer name 
are unknown. Unknown is assigned to the movement destination com- 
puter name 912. 

[0090] In the example of Fig. 11(b), it is shown that the 
service agent 20 performs processing by an application program 
body 3 API having a service entity 4 named as SEl of a computer 
named as CI, then performs processing by an application program 
body 3 AP2 having a service entity 4 named as SE2 of a computer 
named as C2, next performs processing by an application program 
body 3 AP3 having a service entity 4 named as SE3 of a computer 
named as C3 and finally performs processing by an application 
program body 3 AP4 having a service entity 4 named as SE4 
although the name of a computer operating the service entity 4 
SE4 is unclear. 

[0091] Fig. 12(a) shows the description format 101 of the 
movement destination list stored in the movement list summary 
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203 of the service agent 20, and Fig. 12(b) shows its specific 
description example. 

[0092] The movement list summary 203 seeks ''Which computer 
on a network does a service utilized by the service agent 20 
operates on?" and is used in movement. More specifically, the 
movement list summary 203 is used when the movement destination 
computer name 912 of the movement destination list shown in Fig. 
11 is Unknown. If the movement destination computer name 912 is 
Unknown, the routine manager 10 of each computer checks "Whether 
a service entity 4 having a name assigned by the movement 
destination name 204 of service agent 20 exists?", if it does 
not exist, stores the computer name in the movement destination 
computer name 102 and sends the service agent 20 to the routine 
manager 10 on another computer. 

[0093] When the movement destination computer name 912 is 
Unknown, the movement list 101 connects the name of computer, 
where service entity 4 assigned by the movement destination 
names 204 of service agent 20 does not exist, with arrows (->) 
according to a movement order of the service agent 20. The move- 
ment list 101 successively supplements a computer name every 
time the service agent 20 moves and cleared at the time of find- 
ing a computer where the service entity 4 assigned by the 

movement destination name 204 of service agent 20 operates. 
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Thus, computers once sought are stored in this list 101, and 
many times of retrievals of the same computer can be prevented. 
The movement list summary 203 is useful to avoid seeking ser- 
vices utilized by the service agent 20 and visiting the same com- 
puter many times to perform an effective search of services 
because there is a possibility of having such an event if this 
list does not exist. 

[0094] The example of Fig. 12(b) shows that the service 
entity 4 assigned by the movement destination name 204 of ser- 
vice agent 20 does not exist in the computer named as CI and 
then also does not exist in the computer named as C2. 

[0095] Fig. 13 ~ Fig. 16 show flows of movement processing 
procedures of service agent 20 performed by the routine managers 
10 to realize the cooperative processing method among applica- 
tion programs using the service agent 20. 

[0096] The service agent 20 is sent to the routine managers 
10 of computer prepared thereby. At this time, the value of 
movement destination list summary 202 of service agent 20 is a 
movement order shown in Fig. 11(b). The value of movement desti- 
nation name 204 of the service agent 20 at this time is taken as 
the head element SEl (911a) of movement destination list 91- 
which is the value of movement destination list summary 202. 
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[0097] If the service agent 20 is received (1100), first, 
the routine manager 10 checks whether the movement destination 
computer name of movement destination name 204 of the service 
agent 20 is same as the name of computer where the routine mana- 
ger 10 operates (1101). 

[0098] If the movement destination computer name of move- 
ment destination name 204 of service agent 20 and the name of 
computer where the routine manager 10 operates are different, 
check whether the connection destination in which the connection 
destination name 482 of connection destination name field 480 is 
same as the movement destination computer name is registered 
from connection destinations in which the movement destination 
kind name 485 of movement destination kind field 484 of the con- 
nection management table 48 is a routine manager (1102) . If the 
movement destination computer name is registered, acquire a 
channel port number 483 stored in the channel port number field 
481 of the connection destination name 482 pertinent to the move- 
ment destination computer name (1103), and send the service agent 
20 to the routine manager 10 of movement destination computer 
through the channel 40 connected to the channel port number 483 
(1104) . If the movement destination computer name is not regis- 
tered, acquire a channel port number 483 stored in the channel 
port number field 481 of the first registered connection desti- 



nation name 482 from connection destinations in which the 
movement destination kind name 485 of movement destination kind 
field 484 of the connection management table 48 is a routine 
manager (1105), and send the service agent 20 to the routine 
manager 10 of registration destination computer through the chan- 
nel 40 connected to the channel port number 483 (1106) . 

[0099] When the movement destination computer name 912 of 
movement destination name 204 of the service agent 20 and the 
name of computer in which the routine manager 10 operates are 
the same, check whether the service entity in which the connec- 
tion destination name 482 of connection destination name field 
480 is same as the service entity name of movement destination 
name 204 is registered from connection destinations in which the 
movement destination kind name 485 of movement destination kind 
field 484 of the connection management table 48 is the service 
entity (1107) . If the service entity name is registered, acquire 
a channel port number 483 stored in the channel port number 
field 481 of the registered service entity (1108), and send the 
service agent 20 to a cooperative interface 30 of service entity 
4 through the input/output channels 403 connected to the channel 
port number 483 (1109), 

[0100] If the service entity name is not registered in the 

connection management table 48, check whether the service entity 
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name is registered in the service entity management table 47 
(1110) . If the service entity name is registered in the service 
entity management table 47, start the service entity 4 (1111) . 
The cooperative interface 30 of the started service entity 4 
makes a connection request to the routine manager 10. The rou- 
tine manager 10 waits for the connection request from the 
cooperative interface 30 of service entity 4 (1112), if the con- 
nection request is received, generate input/output channels 403 
between the routine manager 10 and the cooperative interface 30 
(1113), register the name of started service entity and the 
channel port numbers of the input/output channels 403 in the con- 
nection management table 48 (1114), and sent the service agent 
20 to the cooperative interface 30 of service entity 4 through 
the generated input/output channels 403 (1109). If the service 
entity name is not registered in the service entity management 
table 47, change the movement destination computer name 912 of 
movement destination name 204 of the service agent 20 to Unknown 
(1115a), acquire the channel port number 483 stored in the chan- 
nel port number field 481 of the first registered connection 
destination name 482 (1105), and send the service agent 20 to 
the routine manager 10 of registration destination computer con- 
nected to a channel through the channel 40 connected to the chan- 
nel port number 483 (1106). 
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[0101] If the movement destination computer name 912 of 
movement destination name 204 of the service agent 20 is 
Unknown, shift the flow to Fig. 14, check whether the connection 
destination in which the connection destination name 482 of 
connection destination name field 480 is same as the service 
entity name of movement destination name 204 of the service 
agent 20 is registered from connection destinations in which the 
movement destination kind name 485 of movement destination kind 
field 484 of the connection management table 48 is the service 
entity (1115b). If the service entity name is registered, acquire 
the channel port number 483 stored in the channel port number 
field 481 of the registered service entity (1116), and send the 
service agent 20 to the cooperative interface 30 of service 
entity 4 through the input/output channels 403 connected to the 
acquired channel port number 483 (1117) . If the service entity 
name is not registered in the connection management table 48, 
check whether the service entity name is registered in the 
service entity management table 47 (1118). If the service entity 
name is registered in the service entity management table 47, 
start the service entity 4 (1119) . The cooperative interface 30 
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of the started service entity 4 makes a connection request to 
the routine manager 10. The routine manager 10 waits for the 



connection request from the cooperative interface 30 of service 
entity 4 (1120), if the connection request is received, gene- 
rates input/output channels 403 between the routine manager 10 
and the cooperative interface 30 (1121), register the name of 
started service entity and the channel port number of the 
input/output channels 403 in the connection management table 48 
(1122), and sent the service agent 20 to the cooperative inter- 
face 30 of service entity 4 through the generated input/output 
channels 403 (1117) . 

[0102] If the service entity name is not registered in 
either the connection management table 48 or the service entity 
management table 47, shift the flow to Fig. 15, check whether a 
connection destination in which the movement destination kind 
name 485 of movement destination, kind field 484 of the connec- 
tion management table 48 is a routine manager exists (1123) . If 
the connection destination is registered, fetch a first regis- 
tered connection destination name 482 therein (1124), and check 
whether the connection destination name 482 is in the movement 
computer name 102 of movement list 101 stored in the movement 
list summary 203 (1125) . If the connection destination name 482 
is not in the movement list 101, supplement the name of current 
computer to the movement computer name 102 of movement list 101 

(1126), store the supplemented movement list 101 in the movement 

58 



list summary 203 of service agent 20 (1127), fetch the channel 
port number 483 stored in the channel port number field 481 of 
the connection destination name 482 (1128), and send the service 
agent 20 to the routine manager 10 of a computer connected to 
the channel through the channel 40 connected to the channel port 
number (1129) . If the connection destination name 482 is in the 
movement list 101, check whether the next connection destination 
in which the movement destination kind name 485 of movement 
destination kind field 484 of the connection management table 48 
is a routine manager (1123) . If the next connection destination 
is registered in the connection management table 48, fetch the 
connection destination name 482 (1124) and check whether the 
connection destination name 482 is in the movement computer 
names 102 of the movement list 101 stored in the movement list 
summary 203 of service agent 20 (1125) . This is successively 
repeated until the connection destination in which the movement 
destination kind name 485 of movement destination kind field 484 
of the connection management table 48 is a routine manager 10 
disappears or a connection destination name 482 not in the 
movement list 101 is found. As a result, if the connection des- 
tination in which the movement destination kind name 485 of 
movement destination kind field 484 of the connection management 
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table 48 is a routine manager 10 disappears, end the movement of 
service agent 20 as an error (1130) . 

[0103] Shift the flow to Fig. 16, the cooperative interface 
30 of service entity 4 receiving the service agent 20 executes a 
data output procedure described in the received service agent 20 
and acquires data sent from the service agent 20 to the service 
entity 4 (1131), executes a control procedure 26 and controls 
the execution of application program body 3 having the service 
entity 4 (1132), executes a data input procedure 22 of service 
agent 20 and stores the execution result data in the service 
agent 20 (1133), executes a movement procedure 25 of service 
agent 20 and write a value of movement destination name 204 in 
the next movement destination (1134), and sends the service agent 
20 written with the value of movement destination name 204 from 
the cooperative interface 30 to the routine manager 10 through 
the input/output channels 403 (1135) . Return the flow to Fig. 
13, if the routine manager 10 receives the service agent 20 sent 
from the cooperative interface 30 through the ' input/output 
channels 403 (1100), similarly as the case of receiving the ser- 
vice agent 20 through the channel 40, check a movement destina- 
tion computer name 912 of movement destination name 204 (1101) 
and send the service agent 20 to the next movement destination 

through the channel 40 (1104). The service agent 20 is moved 
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among the service entities 4 by repeating the movement process- 
ing of this service agent 20 among routine managers 10 until it 
becomes the last element of movement destination list 91, and 
the execution of application program bodies 3 is controlled by 
processing the moved service agent 20 with the cooperative inter- 
faces 30 of the service entities 4. 

[0104] Fig. 17 - Fig. 20 show processing flows for control- 
ling the execution of application program bodies 3 while 
utilizing data and procedures held by the received service agent 
20 in the cooperative interfaces 30 of the service entities 4. 

[0105] First, in Fig. 17, if a cooperative interface 30 
receives the service agent 20 from a routine manager 10 through 
the input/output channels 403 (1200), execute an output data 
selection procedure 231 of the received service agent 20 and 
determine an output data item 271 which is a data item storing 
data transferred from the inputted data item 270 to application 
program bodies 3 (1201). 

/17 

[0106] If the output data item 271 is determined, check 
whether the output data conversion procedure 232 of the service 
agent 20 is a program or a function name (1202). If the output 
data conversion procedure 232 is a program, checlc whether the 
output data conversion procedure 232 is a data output function 



or a picture output function to the application program bodies 3 
(1203); if it is a data output function, execute the function 
and generate data transferred from data stored in the output 
data item 271 to the application program bodies 3 (1204). If it 
is a picture output function, execute the function and prepare 
data outputted from data stored in the output data item 271 to a 
picture (1205) . Attach a tag indicating which data it is for the 
generated data (1206). If the output data conversion procedure 
232 is a function name, acquire a program of the function name 
from a function table through the function control program 3 7 
(1207) and check whether the obtained function is an data output 
function or a picture output function to the application program 
bodies 3, 

[0107] Judge whether the tag-attached data is outputted 
from the tag to a picture or transferred to the application pro- 
gram bodies 3 (1208), in the case of data outputted to a pic- 
ture, check whether the output data procedure 234 of service 
agent 20 is a program or a function name (1209). If the output 
data procedure 234 is a program, execute the output data proce- 
dure 234 and output a picture output data (1210). If the output 
data procedure 234 is a function name, acquire a program of the 
function name from the function table through the function con- 
trol program 37 (1211), execute the acquired function and output 
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the picture output data to a picture (1210). In the case of data 
transferred to the application program bodies 3, delete the tag 
of data (1212) . 

[0108] Next, shift the flow to Fig. . 18 and check whether 
the control procedure 26 of service agent 20 is a program or a 
function name (1213) . If the control procedure 26 is a program, 
control the execution of application program body 3 by executing 
the control procedure 26 (1214) . If the control procedure 26 is 
a function name, acquire a program of the function name from the 
function table through the function control program 37 (1215) 
and control the execution of application program bodies 3 by 
executing the acquired function (1214) . 

[0109] If the execution control of the application program 
bodies 3 is ended by the control procedure 26, check whether the 
data acquisition procedure 223 of service agent 20 is a program 
or a function name (1216). If the data acquisition procedure 223 
is a program, execute the data acquisition procedure 223 and 
acquire execution result data of the application program bodies 
3 (1217) . If the data acquisition procedure 223 is a function 
name, acquire a program of the function name from the function 
table through the function control program 37 (1218), execute 
the acquired function and acquire execution result data of the 
application program bodies 3 (1217). 
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[0110] If a picture is outputted, shift the flow to Fig. 
20, and check whether the control procedure 26 of service agent 
20 is a program or a function name (1219). If the control proce- 
dure 26 is a program, control the input/output from the picture 
by executing the control procedure 26 (1220). If the control 
procedure 26 is a function name, acquire a program of the 
function name from the function table through the function 
control program 37 (1221) and control the input /output from the 
picture by executing the acquired function (1220). 

[0111] If a picture is outputted, check whether the data 
acquisition procedure 223 of service agent 20 is a program or a 
function name (1222) . If the data acquisition procedure 223 is a 
program, execute the data acquisition procedure 223 and acquire 
input data from the picture (1223). Namely, incorporate instruc- 
tions or data inputted by a user through a picture. If the data 
acquisition procedure 223 is a function name, acquire a program 
of the function name from the function table through the func- 
tion control program 37 (1224), execute the acquired function 
and acquire input data from the picture (1223) . 

[0112] Next, return the flow to Fig. 18, and check whether 
the input data selection procedure 221 of service agent 20 is a 
program or a function name (1225) . If the input data selection 

procedure 221 is a program, execute the input data selection 
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procedure 221 and select an input data item 281 which is a data 
item storing processing result data of application program 
bodies 3 from the all data item 21 of service agent 20 (1226). 
If the data acquisition procedure 223 is a function name, acquire 
a program of the function name from the function table through 
the function control program 37 (1227), execute the acquired 
function and select an input data item 281 which is a data item 
storing processing result data of application program body 3 
from the total data item 21 of service agent 20 (1226) . 

[0113] Next, shift the flow to Fig. 19, and check whether 
the input data processing procedure 24 of service agent 20 is a 
program or a function name (1228) . If the input data processing 

/IB 

procedure 24 is a program, execute the input data processing 
procedure 24 and processing the received data and data stored 
in the all data item 21 (1229) . If the data acquisition proce- 
dure 223 is a function name, acquire a program of the function 
name from the function table through the function control 
program 37 (1230), execute the acquired function and process the 
received data and data stored in the all data item 21 (1229) . 

[0114] Next, checJc the input data conversion procedure 224 
is a program or a function name (1231). If the input data con- 
version procedure 224 is a program, execute the input data con- 
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version procedure 224, convert the received data to the data 

format of an input data item 281 pertinent thereto (1232) and 

store the converted data in respective data items of the input 

data item 281 (1234) . If the data acquisition procedure 223 is a 

function name, acquire a program of the function name from the 

function table through the function control program 37 (1233), 

execute the acquired function and convert the received data to 

the data format of an input data item 281 pertinent thereto 

(1232) and store the converted data in the respective data items 

of the input data item 281 (1234) . 

[0115] If the data is stored in the input data item 281, 

check whether the movement procedure 25 of service agent 20 is a 

program or a function name (1235) . If the movement procedure 25 

is a program, execute the movement procedure 25, rewrite the 

value of movement destination name 204 in the next movement 

destination (1236) and send the service agent 20 with rewritten 

the value of movement destination name 204 from the cooperative 

interfaces 30 to the routine manager 10 through the input/output 

channels 403 (1237) . If the data acquisition procedure 223 is a 

function name, acquire a program of the function name from the 

function table through the function control program 37 (1238), 

rewrite the value of movement destination name 204 in the next 

movement destination (1236) and send the service agent 20 with 
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rewritten value of movement destination name 204 from the 
cooperative interfaces 30 to the routine manager 10 through the 
input/output channels 403 (1237). 

[0116] Next, an example of applying the present invention 
to a production line management system is described as its 
specific application example. In the production line management 
system, production and inspection machines, application programs 
for control of these machines and application programs necessary 
for production management must be cooperated in a determined 
order for each product. 

[0117] Fig. 22 shows the system constitution of one appli- 
cation example of a production line management system based on 
the present invention. In the application example, the produc- 
tion line management system is composed of computers C2 (1342), 
C3 (1343) for managing production processes A, B, production 
machines MAI (1332), MBl (1333) connected to production pro- 
cesses A, B, application programs AP2 (1302), AP3 (1303) for 
controlling these production machines MAI (1332), MBl (1333), an 
application program API (1301) for preparing a production ins- 
truction on the computer CI and a network 0 connecting the com- 
puters, and the production instruction prepared by the applica- 
tion program API on the computer CI is described by coopera- 
tively controlling the production machines connected to produc- 



tion processes with a case of advancing the production as an 
example. 

[0118] In the production line management system based on 
this actual example, these various application programs API 
(1301), AP2 (1302), AP3 (1303) are realized as service entities 
SEl (1321), SE2 (1322), SE3 (1323) (name of each service entity 
is SEl, SE2, SE3, respectively) . The production instruction 
attached to a product is embodied as a service agent SAl (1400) . 
A user prepares the service entity SAl (1400) embodying the pro- 
duction instruction by using the service entity SEl (1321), 
first, the user transmits a production instruction to the appli- 
cation program AP2 (1302) through the service entity SE2 (1322) 
having the application program AP2 (1302) for controlling the 
production machine MAI (1332) (wrong number "1333" in original 
document, translator) of production process A, next transmits 
the production instruction to the application program AP3 (1303) 
through the service entity SE3 (1323) having the application 
program AP3 (1303) for controlling the production machine MBl 
(1333) of production process B, subsequently returns the flow to 
the service entity SEl (1321) with a prepared service agent SAl 
(1400) . 

[0119] Fig. 23 shows the structure of service agent SAl 

(1400) which is one example of service agent expressing a pro- 
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duction instruction at a time that of preparing it on the compu- 
ter CI (1341) by using the service entity SEl (1321). The ser- 
vice agent SAl (1400) has an identifier IDl (1401), movement des- 
tination list summaries (C2 SE2) (C3 SE3) (CI SEl) (1402), a move- 
ment list summary nil (1403), a movement destination name (C2 
SE2) (1404), in addition, a process A production speed item 

(1405) which is an item being a setup parameter of production 
machine MAI and its value 10, a process A required time item 

(1406) which is an item of data acquired from the production 

/19 

machine MAI, a process B production speed item (1407) which is 
an item being a setup parameter of the production machine MBl 
and its value 15 and a process B production speed item (1408) 
which is an item of data acquired from the production machine 
MBl as all data item. The service agent SAl (1400) also has an 
output data selection procedure (1421), an output data conver- 
sion procedure (1422) and a parameter setup procedure (1423) as 
data output procedures, and a data acquisition procedure (1411), 
an input data selection procedure (1412) and an input data sto- 
rage procedure (1413) as data input procedures and further has a 
control procedure (1430). 

[0120] The service agent SAl (1400) generated by the ser- 
vice agent SAl (1321) is sent to the computer CI (1341) through 
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the channel 40. A routine manager RMl (1311) checks the value 
(C2 SE2) (1404) of movement destination name of the service 
agent SAl (1400), retrieves the channel 40 connected with the 
computer C2 (1342) assigned by the movement destination name and 
sends the service agent SAl (1400) to the computer C2 (1342) 
through the resultant channel 40. 

[0121] If the routine manager RM2 (1312) on the computer C2 
(1342) receives a delivered service agent SAl (1400), check the 
value of movement destination name (C2/ SE2) (1404), retrieve 
the channel 40 connected with the service entity SE2 (1322) 
assigned by the movement destination name and send the service 
agent SAl (1400) to the service entity SE2 (1322) through the 
resultant channel 40. If the service entity SE2 (1322) receives 
the service agent SAl (1400) through the channel 40, the coopera- 
tive interface 30 of the service entity SE2 (1322) acquires an 
output data selection procedure 1421 held by the service agent 
SAl (1400), execute the procedure 1421 and determine a process A 
production speed item 1405 which is a data item to be trans- 
ferred to the application program AP2 (1302) held by the service 
entity SE2 (1322). Next, acquire an output data conversion pro- 
cedure 1422 held by the service agent SAl (1400), execute the 
procedure 1422, fetch a value 10 of the process A production 

speed item 1405 which is a selected item, attach a tag indica- 
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ting that the data is transferred to an application program^ 
then acquire a parameter setup procedure 1423 held by the ser- 
vice agent SAl (1400), execute the procedure 1423 and set" up the 
value 10 assigned by the application program AP2 (1302). Then, 
processing of the application program AP2 (1302) is performed by 
acquiring the control procedure 1430 held by the service agent 
SAl (1400) and executing the procedure 1430. 

[0122] If the processing of application program AP2 (1302) 
is ended, acquire the data acquisition procedure 1411 held by 
the service agent SAl (1400), execute the procedure 1411 and 
acquire execution result of the application program. Next, 
acquire the input data selection procedure 1412 held by the 
service agent SAl (1400), execute the procedure 1412, select the 
process A required time 1406 which is a data item storing the 
execution result of the application program, then acquire the 
input data storage procedure 1413 held by the service agent SAl 
(1400), execute the procedure 1413, and store the execution 
result of the application program AP2 (1302) in the process A 
required time item 1406. 

[0123] Next, fetch a second element (C3, SE3) of the move- 
ment destination list summary 1402, store it in the movement 
destination name 1406 and send it to the routine manager RM2 
(1312) through the channel 40. 
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[0124] If the routine manager RM2 (1312) receives the ser- 
vice agent SAl (1400) sent from the service entity SE2 (1322) 
through the channel 40, check its movement destination name (C3, 
SE3) (1404), retrieve the channel 40 connected to a computer C3 
(1343) assigned by the movement destination name (C3, SE3) 
(1404), and send the service agent SAl (1400) through the resul- 
tant channel (40) . 

[0125] If the routine manager RM3 (1313) on the computer C3 
receives the delivered service agent SAl (1400), check its 
movement destination name (C3, SE3) (1404), retrieve the channel 
40 connected to the service entity SE3 (1323) assigned by the 
movement destination name (C3, SE3) (1404), and send the service 
agent SAl (1400) to the service entity SE3 (1323) through the 
resultant channel (40). 

[0126] If the service entity SE3 (1323) receives the ser- 
vice agent SAl (1400) through the channel 40, the cooperative 
interface 30 of the service entity SE3 (1323) acquires the 
output data selection procedure 1421 held by the service agent 
SAl (1400), executes the procedure 1421 and determines a process 
B production speed item 1407 which is a data item to be transfer- 

/20 

red to the application program AP3 (1303) held by the service 

entity SE3 (1323). Next, acquire the output data conversion pro- 
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cedure 1422 held by the service agent SAl (1400), execute the 
procedure 1422, fetch a value 15 of the process B production 
speed item 1407 which is a selected item, attach a tag indica- 
ting that the data is transferred to the application program, 
then acquire the parameter setup, procedure 1423 held by the 
service agent SAl (1400), execute the procedure 1423 and set up 
the value 15 assigned by the application program AP3 (1303) . 
Then, processing of the application program AP3 (1303) is per- 
formed by acquiring a control procedure 1430 held by the service 
agent SAl (1400) and executing the procedure 1430. 

[0127] If the processing of application program AP3 (1303) 
ends, acquire the data acquisition procedure 1411 held by the 
service agent SAl (1400), execute the procedure 1411 and acquire 
execution result of the application program. Next, acquire the 
input data selection procedure 1412, execute the procedure 1412, 
select the process B required time item 1408 which is a data 
item storing execution result of the application program, then 
acquire the input data storage procedure 1413 held by the ser- 
vice agent SAl (1400), execute the procedure 1413, and store 
execution result of the application program AP3 (1303) in the 
process B required time item 1408, 

[0128] Next, fetch the (CI SEl) which is the third element 

of the movement destination list summary 1402, store it in the 

73 



movement destination name 1404 and send it to the routine mana- 
ger RM3 (1313) on the computer C3 (1343) through the channel 40. 

[0129] If the routine manager RM3 (1313) receives the ser- 
vice agent SAl (1400) sent from the service entity SE3 (1323) 
through the channel 40, check the movement destination name (CI 
SEl) (1404) and retrieve the channel 40 connected to the compu- 
ter CI (1341) assigned by the movement destination name (CI SEl) 
(1404), but the computer name CI (1341) is not in the computer 
connected to the routine manager RM3 (1313) on the computer C3 
(1343), therefore send the service agent SAl (1400) to the 
routine manager RM2 (1312) of connected computer C2 (1342). 

[0130] If the routine manager RM2 (1312) on the computer C2 
(1342) receives the delivered service agent SAl (1400), checJc 
the value of movement destination name (CI SEl) (1404), the com- 
puter name CI assigned by the movement destination name 1404 is 
different from the computer name C2, therefore store the com- 
puter name C2 in the movement list 1403 of the service agent SAl 
(1400), take the value of movement list 1403 as ((C2)), retrieve 
the channel 40 connected to the computer name CI assigned by the 
movement destination name (CI SEl) (1404) of the service agent SAl 
(1400) and send the service agent SAl (1400) to the resultant 
channel 40. 
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[0131] If the routine manager RMl (1311) receives the ser- 
vice agent SAl (1400) sent from the routine manager RMl (1311) 
through the channel 40, check the movement destination name (CI 
SEl) (1404), check whether the movement destination name 14.04 
and the computer name CI are the same, then retrieve the channel 
40 connected to the service entity SEl (1321) assigned by the 
movement destination name (CI SEl) (1404), and send the service 
agent SAl (1400) to the service entity SEl (1321) through the 
resultant channel 40. 

[0132] In this manner, the application programs AP2 (1302), 

AP3 (1303) for controlling the manufacturing machine MAI (1332) 

connected to the computers C2 (1342), C3 (1343) managing the 

manufacturing processes A, B can be cooperatively controlled. 

Even if the manufacturing processes are different, manufacturing 

eguipment for control and their order can be changed only by 

changing the summary of movement destinations assigned by the 

movement destination list summary, thus the cooperative method 

can be easily changed. 

[0133] As described above, the present invention enables ' 

cooperative processing among flexible application programs by 

giving cooperative interfaces for the cooperative processing to 

application program bodies, describing cooperative processing 

procedures necessary for the cooperation and data necessary at 
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the time of cooperation, and storage data items and control 
procedures for execution of individual application program bodies 
in an operation instruction and moving the operation instruction 
among computers in order to flexibly process various application 
programs . 

[0134] Thereby, the present invention enables to change the 
cooperative processing procedures among application programs by 
the operation instruction without stopping the execution of 
application programs as targets of the cooperative processing. 
Moreover, a user can utilize the application programs by assign- 

/21 

ing application programs to be utilized without being aware of 
"By which computer on a dispersion system are application pro- 
grams to be cooperatively processed operated?", 

[0135] The present invention also enables to automatize a 
series operations depending upon many operators and made by 
operating application programs by the operators, 

[Brief Description of the Drawings] 

[Fig, 1] Block diagram showing the constitution of actual 
example of a dispersion processing system performing cooperative 
processing among application programs based on the present inven- 
tion. 
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[Fig. 2] Block diagram showing the construction of a compu- 
ter shown in Fig. 1. 

[Fig. 3] Illustrative diagram showing the structure of a 
service agent in the actual example. 

[Fig. 4] Illustrative diagram of a connected state of com- 
munication path among routine managers in the actual example. 

[Fig. 5] Illustrative diagram showing the connected state 
of a new routine manager with respect to the connected state of 
Fig. 4. 

[Fig. 6] Illustrative diagram showing the connected state 
of routine managers and service entities in the actual example. 

[Fig. 7] Block diagram showing the program structure of a 
routine manager in the actual example. 

[Fig. 8] Illustrative diagram of the structure of tables 
shown in Fig. 7. 

[Fig. 9] Block diagram showing the program structure of a 
cooperative interface 30 in the actual example. 

[Fig. 10] Illustrative diagram of the structure of function 
table 371 shown in Fig. 9. 

[Fig. 11] Illustrative diagrams of description format and 
description example of a movement destination list 91 of a 
movement destination list summary 202 shown in Fig. 3. 
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[Fig. 12] Illustrative diagrams of description method and 
description example of a movement list 101 of a movement des- 
tination list summary 203 shown in fig. 3. 

[Fig. 13] Flow chart (1) showing a movement processing pro- 
cedure of the service agent in the actual example. 

[Fig. 14] Flow chart (2) showing a movement processing pro- 
cedure of the service agent in the actual example. 

[Fig. 15] Flow chart (3) showing a movement processing pro- 
cedure of the service agent in the actual example, 

[Fig. 16] Flow chart (4) showing a movement processing pro- 
cedure of the service agent in the actual example. 

[Fig. 17] Flow chart (1) showing, processing of a coopera- 
tive interface in the actual example. 

[Fig. 18] Flow chart (2) showing processing of a coopera- 
tive interface in the actual example. 

[Fig. 19] Flow chart (3) showing processing of a coopera- 
tive interface in the actual example. 

[Fig. 20] Flow chart (4) showing processing of a coopera- 
tive interface in the actual example. 

[Fig. 21] Illustrative diagram of an example of a movement 
destination determining method based on combinations of data 
items in the actual example. 
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[Fig. 22] Block diagram showing a constitutional example 
of a production line management system applied with the present 
invention. 

[Fig. 23] Illustrative diagram showing a structural example 
of a service agent in the system of Fig. 22. 
[Description of the Symbols] 



1 J computer 

3 J application program body 

4 J service entity 
10 J routine manager 
20 J service agent 

30 J cooperative interface 
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Fig. 2 Construction of computer 
Iceyboard 



12 J mouse 

13 J input unit 

14 J CPU 

15 J memory 

15 J processing unit 

17 J display unit 

18 J external storage unit 

19 J printer 





10 J 



Fig. 4 Connected state of communication path 

among routine managers 
routine manager 
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40 J channel 

401 J channel port 

402 J vacant channel port 
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Fig. 1 Constitution of cooperative processing system 
among application programs 

81 



network 
computer 

application program body 
service entity 
routine manager 
service agent 
cooperative interface 
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Fig. 3 Structure of service agent 
82 



20 J service agent 

21 J all data item 

22 J data input procedure 

23 J data output procedure 

24 J input data processing procedure 

25 J movement procedure 

26 J control procedure 

27 J generation procedure 

201 J identifier 

202 J movement destination list summary 

203 J movement list summary 

204 J movement destination name 

211 J data item 

212 J data item 

213 J data item 

214 J data item 

215 J data item 

216 J data item 

217 J data item 

218 J data item 
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219 J data item 

221 J input data selection procedure 

222 J input data acquisition procedure 

223 J data acquisition procedure 

224 J input data conversion procedure 

225 J input data storage procedure 

231 J output data selection procedure 

232 J output data conversion procedure 

233 J parameter setup procedure 

234 J output data display procedure 



(table) 



Identifier 


Movement destination list 




Movement list 




Movement destination name 





Item 1 


Value 1 


Item 2 


Value 2 


Item 3 


Value 3 


Item 4 


Value 4 


Item 5 


Value 5 
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Item 6 




Item 7 




Item 8 




Item 9 





Input data selection procedure 




Input data acquisition procedure 




Data acquisition procedure 




Input data conversion procedure 




Input data storage procedure 




Output data selection procedure 




Output data conversion procedure 




Parameter setup procedure 




Output data display procedure 




Input data processing procedure 




Movement procedure 




Control procedure 




Generation procedure 
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Fig, 5 Connected state of new routine manager 
routine manager 
channel 
channel port 
vacant channel port 
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Fig* 6 Connected state of routine managers and service entities 



3 J application program body 

4 J service entity 
10 J routine manager 

30 J cooperative interface 

38 J application interface 

40 J channel 

401 J channel port 

402 J vacant channel port 
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403 J 



input /output channel 



/23 



10 
41 
42 
43 
44 
45 
46 
47 
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Fig. 7 Program structure of routine manager 
routine manager 

management table preparation program 

connection request program 

connection management program 

movement management program 

connection waiting program 

connection destination management table 

service entity management table 
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48 J connection management table 
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Fig. 8 

(a) Structure of connection destination management table 46 

460 J connection destination computer name field 

461 J computer name 
(table) 



Connection destination 
computer name 
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CI 
C2 



(b) Structure of service entity management table 

470 J service entity name field 

471 J service entity name 

Service entity name 

SEl ~ 
SE2 



(c) Structure of connection management table 

48 J connection management table 

480 J connection name field 

481 J channel port number field 

482 J connection destination name 

483 J channel port number 

484 J connection destination kind field 

485 J connection destination kind name 
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Kind 


Connection 
destination 
name 


^-fl lull lie J. 

port 
No. 


Routine manager 


CI 


1 


Service entity 


SE2 


2 
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3 

20 
30 
31 
32 
33 



application program body 
service agent 
cooperative interface 
data preparation program 
data output program 
execution control program 



34 

35 

35 

37 

371 

38 



data acquisition program 
data storage program 

movement destination operation program 
function control program 
function table 
application interface 
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1103 



371 J 

372 J 



(a) 




(b) structure of function table 



function table 



function name field 
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373 J processing field 
373a J processing program 
373b J program storage position 

374 J program function 2 function 3 
(table) 



Function 


Processing 


name 


contents 


Function 1 


Program 

jjjj 


Function 2 


CI : /bus/function 2 


Function 3 


C2 : /bus/function 3 







(b) Method for assigning program storage position 
CI : /pass/function 2 
375a J computer name 
375b J breakoff symbol 
375c J storage pass 
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(a) Description format of movement destination list 
91 J movement destination list 

911 J movement destination 

912 J movement destination computer name 

movement destination computer name 1 
movement destination computer name 2 

913 J service entity name 

service entity name 1 
service entity name 2 
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(b) Description example of movement destination list 

91 J movement destination list 

911a J movement destination 

911b J movement destination 

911c J movement destination 

9 lid J movement destination 

912 J movement destination computer name 

913 J service entity name 



mi2} 



1 a*2> 
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(a) Description format of movement list 

101 J movement list 

102 J movement computer name 

movement computer name 1 
movement computer name 2 

(b) Description example of movement list 

101 J movement list 

102 J movement computer name 

m21} 




Fig. 21 Example of movement destination determining method 
based on combinations of data items 
If data items are not inputted, 

then (C2 SE2) movement destination 
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else if the value of data item 1 > 10 



then (C3 SE3) 

else 

then (Unknown SE4) 



movement destination 



movement destination 




^f^^^ CO) 



(3 0) 



0 

30 J 
1301 J 



Fig. 22 Example of production line management system 
based on present invention 

J network 



cooperative interface 
application program API 
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1302 J application program AP2 

1303 J application program AP3 

1311 J routine manager RMl 

1312 J routine manager RM2 

1313 J routine manager RM3 

1321 J service entity SEl 

1322 J service entity SE2 

1323 J service entity SE3 

1332 J production machine MAI 

1333 J production machine MBl 

1341 J computer CI 

1342 J computer C2 

1343 J computer C3 

1400 J service agent SAl 
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Fig. 13 Movement processing procedure of service agent 

START 

99 



1100 J Receive service agent 

1101 J destination computer name = computer name? 

1102 J Is registered in connection management table? 

1103 J Acquire channel port number of movement destination 

computer 

1104 J Send service agent to routine manager of movement 

destination computer 

1105 J Acquire channel port number of computer registered 

in head 

1106 J Send service agent to routine manager of computer 

registered in head 
110 7 J Is service entity registered in connection management 
table? 

1108 J Acquire channel port number of cooperative interface 

of service entity 

1109 J Send service agent to cooperative interface of service 

entity 

1110 J Is service entity registered in service entity manage- 

ment table? 

1111 J Start service entity 

1112 J Wait for connection request 
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1113 J Generate input /output channel 

1114 J Register in connection management table 

1115a J Change movement destination computer name to Unknown 

(between 1101 and 1102) No 

(between 1101 and 1107) Yes 

(between 1102 and 1103) Yes 

(between 1102 and 1105) No 

(between 1107 and 1108) Yes 

(between 1107 and 1110) No 

(between 1110 and 1111) Yes 

(between 1110 and 1115a) No 
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Fig. 14 Movement processing procedure of service agent 
1115b J Is service entity registered in connection management 
table? 

1116 J Acquire channel port number of cooperative interface 
of service entity 
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1117 J Send service agent to cooperative interface of service 

entity 

1118 J Is service entity registered in service entity 

management table? 

1119 J Start service entity 

1120 J Wait for connection request 

1121 J Generate input/output channel 

1122 J Register in connection management table 
(between 1115b and 1116) Yes 

(between 1115b and 1118) No 
(between 1118 and 1119) Yes 
(between 1118 and 4) No 

121 
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Fig. 15 Movement processing procedure of service agent 

1123 J Does registered computer name exist in connection 

management table? 

1124 J Acquire registered computer name (connection desti- 
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nation computer name) 

1125 J Is connection destination computer name in movement 

list? 

1126 J Supplement computer name in movement list 

1127 J Store movement list in movement list summary of 

service agent 

1128 J Acquire channel port number of acquired computer 

1129 J Send service agent routine manager of computer 

registered in head 

1130 J Stop movement of service agent 

End 

(between 1123 and 1124) Yes 
(between 1123 and 1130) No 
(between 1125 and 1123) Yes 
(between 1125 and 1126) No 
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Fig. 16 Movement processing procedure of service agent 

1131 J Acquire data transferred to service entity 

1132 J Execute application program body 

1133 J Store processing result data into service agent 
1131 J Change movement destination name 

1135 J Send service agent to routine manager 
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Fig, 23 Structure of service agent SAi 

1400 J service agent SAI 

1401 J identifier 

1402 J movement destination list summary 

1403 J movement list summary 

1404 J movement destination name 

1405 J process A manufacturing speed item 

1406 J process A required time item 

1407 J process B manufacturing speed item 
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1408 J process B required time item 

1411 J data acquisition procedure 

1412 J input data selection procedure 

1413 J input data storage procedure 

1421 J output data selection procedure 

1422 J output data conversion procedure 

1423 J parameter setup procedure 
1430 J control procedure 
(table) 



Identifier 


IDl 


Movement destination list 


((C2 SE2) 
(C3 SE3) 
(CI SEl)) 


Movement list 


nil 


Movement destination name 


(C2 SE2) 



Process A manufacturing speed 


10 


Process A required time 




Process B manufacturing speed 


15 


Process B required time 





Data acquisition procedure 




Input data selection procedure 




Input data storage procedure 





108 



Output data selection procedure 




Output data conversion procedure 




Parameter setup procedure 





Control procedure 
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Fig. 17 Processing flow of cooperative interface 

Start 

1200 J Receive service agent 
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1201 J Determine output data item 

1202 J Check output data conversion procedure 

1203 J Check kind of function 

1204 J Generate program output data 

1205 J Generate picture output data 

1206 J Attach tag 

1207 J Acquire program of output data conversion function 

from function table 

1208 J Check tag 

1209 J Check picture output function 

1210 J Display picture of output data 

1211 J Acquire program of output data function from function 

table 



(between 1202 and 1203) Program 
(between 1202 and 1207) Function name 
(between 1203 and 1204) Data output function 
(between 1203 and 1205) Picture output function 
(between 1208 and 1209) Picture output data 
(between 1208 and 1212) Program output data 
(between 1209 and 1210) Program 
(between 1209 and 1211) Function name 
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Fig. 18 Processing flow of cooperative interface 

1213 J Check control procedure 

1214 J Control execution of application program body 
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1215 J Acquire program of control function from function 

table 

1216 J Check data acquisition procedure 

1217 J Acquire execution result data of application program 

body 

1218 J Acquire program of data acquisition function from 

function table 

1225 J Check input data selection procedure 

1226 J Select input data item 

1227 J Acquire program of input data selection function from 

function table 
(between 1213 and 1214) Program 
(between 1213 and 1215) Function name 
(between 1225 and 1226) Program 
(between 1225 and 1227) Function name 
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Fig. 19 Processing flow of cooperative interface 
1228 J Check input data processing procedure 
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1229 J Processing of input data 

1230 J Acquire program of input data processing function from 

function table 

1231 J Check input data conversion procedure 

1232 J Convert input data 

1233 J Acquire program of input data conversion function from 

function table 

1234 J Store input data into service agent 

1235 J Check movement procedure 

1236 J Renew movement destination name 

1237 J Send service agent 

1238J Acquire program of movement procedure from function 
table 

End 

(between 1228 and 1229) Program 
(between 1228 and 1229) Function name 
(between 1231 and 1232) Program 
(between 1231 and 1233) Function name 
(between 1235 and 1236) Program 
(between 1235 and 1238) Function name 
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Fig. 20 Processing flow of cooperative interface 

1219 J Check control procedure 

1220 J Control execution of picture input/output 

1221 J Acquire program of control function from function 

table 

1222 J Check data acquisition procedure 

1223 J Acquire input data from picture 
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1224 J Acquire program of data acquisition from picture from 

function table 
(between 1219 and 1220) Program 
(between 1219 and 1221) Function name 
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